BACKGROUND: Implicit attitudes are outside of conscious awareness and are thought to affect automatic responses outside of one's deliberate control, with the potential to impact physician-patient relationships. OBJECTIVE: To measure the nature and extent of implicit biases towards depression in internal medicine and psychiatry residents. DESIGN: Descriptive and comparative study. PARTICIPANTS: Fifty-one residents from three internal medicine programs and 35 residents from three psychiatry programs located in two states. INTERVENTIONS: Participants were sent a link to voluntarily participate in four online implicit association tests. Residents' identities were anonymous. MAIN MEASURES: Four implicit association tests to measure the association of (1) attitude (good/bad), (2) permanence, (3) controllability, and (4) etiology with depression/ physical illness. KEY RESULTS: Internal medicine residents demonstrated a significant association between depression and negative attitudes (t(38) = 6.01, p < .001, Cohen's d = .95), uncontrollability (t(35) = 4.80, p < .001, Cohen's d = .79), temporariness (t(37) = 2.94, p = .006, Cohen's d = .48), and a psychologic etiology (t(1) = 6.91, p < .001, Cohen's d = 1.24). Psychiatry residents only demonstrated an association between depression and a psychologic etiology (t(2) = 4.79, p < .001, Cohen's d = 4.5). When comparing the two specialties, internal medicine and psychiatry differed on two of the IATs. Internal medicine residents were more likely to associate negative attitudes with depression than psychiatry residents (t(63) = 4.66, p < .001, Cohen's d = 1.18) and to associate depression with being uncontrollable (t(57) = 3.17, p = .002, Cohen's d = .81). CONCLUSIONS: Internal medicine residents demonstrated biases in their attitudes towards depression and significantly differed in some areas from psychiatry residents. This pilot study needs to be replicated to confirm our findings and further work needs to be done to determine the effect of these attitudes on the provision of clinical care.
INTRODUCTION
People with behavioral health problems experience worsened health outcomes and shortened life expectancies 1 for a variety of reasons, including suicide and accidents, 2 disparities in access to care, 3 the impact of psychiatric medications, 4 and risky personal practices such as smoking and exercise avoidance. 4 Self-stigma, social stigma, and health care provider stigma can also impact health outcomes by influencing treatment seeking behaviors in those with mental illnesses or substance abuse issues. 5 Stigma on the part of health care providers, including physicians, may also affect clinical decision making in ways that are not yet fully understood. [6] [7] [8] [9] Physician stigma towards mental illness stems from both implicit and explicit attitudes. Implicit attitudes result in primarily automatic responses and tend to predict spontaneous and nonverbal behaviors 10 while explicit attitudes are conscious thoughts that are associated with controlled behaviors and are influenced by social demands. 11 Studies have demonstrated that expressions of prejudice or stereotypes associated with explicit attitudes may be modified or controlled with education, motivation, skill, and cognitive resources, 11 but implicit attitudes may not be as easily identified and targeted.
There is evidence that negative explicit attitudes impact clinical decision making at least to some extent. For example, in one study, health care providers (both primary care and mental health) who endorsed more stigmatizing explicit attitudes about mental illness were likely to be more pessimistic about patients' likelihood of adhering to treatment and consequently were less likely to refer patients to a specialist or refill their prescription. 12 In another study, family physicians demonstrated a reluctance to investigate physical symptoms in patients with a history of depression, perhaps because they attributed the symptoms to the mental illness rather than a biological condition. 13 In two qualitative studies of emergency department clinicians, participants described a fear of people with mental health issues, reported some stigmatizing attitudes, and showed evidence of diagnostic overshadowing (the misattribution of physical symptoms to mental illness). 14, 15 While no study has yet explored the impact of implicit attitudes on clinical decision making, several recent studies have explored the prevalence of implicit attitudes towards mental illness in psychiatrists and other mental health providers. For example, practicing and resident psychiatrists were found to have little or no negative associations with schizophrenia. 16 Another study looked at attitudes towards schizophrenia and found that just prior to their psychiatric rotation, Japanese medical residents associated the traditional term for schizophrenia ("Seishin-Bunretsu-Byo") with violence. After their rotation, the residents had come to associate the new term for schizophrenia ("Togo-Shitcho-Sho") which was introduced to destigmatize the condition, with violence as well. 17 Finally, Peris et al. 18 found that negative implicit attitudes towards people with mental illness in clinicians with mental health training predicted over-diagnosis of people (defined in this study as assigning diagnoses beyond the correct one) with mental illnesses, while explicit biases predicted the prognosis a clinician would assign a patient.
Together, these studies demonstrate the presence of biases towards mental illness even in those providers who have trained specifically to treat them (i.e., psychiatrists and other mental health providers), and begin to suggest that such biases may impact clinical decision making. What is not known is how prevalent these biases are in primary care physicians. This is an important gap in the literature, as more than half of outpatient primary care visits for somatic complaints are associated with anxiety and depression. 19 Thus, the purpose of this study was to (1) measure the implicit attitudes of internal medicine and psychiatry residents towards depression and 2) to determine whether internal medicine and psychiatry residents show differences in their implicit bias towards depression.
METHODS

Study Design
This was a descriptive and comparative study involving three internal medicine residency programs and three psychiatry residency programs in two states. This study was determined to be exempt from oversight by the Institutional Review Boards of Louisiana State University Health Sciences Center and University of Southern California Keck School of Medicine. The study was funded in part by grants from the Southern Group on Educational Affairs and the Western Group on Educational Affairs.
Participants
We made the decision to include two different specialties and to make the study anonymous and voluntary to attract a wider variety of residents to participate. Internal medicine residents, PGY 1-3, who were part of the three internal medicine programs during the 2015-2016 year were invited to participate. Psychiatry residents, PGY 1-4, from the 2015-2016 year (plus incoming 2016-2017 PGY 1's) in three different programs were eligible and were invited to participate. Two of the internal medicine programs and two of the psychiatry programs were located in urban Louisiana cities. The third internal medicine and psychiatry programs that were included were in California. An email from the respective program directors contained a link to four online implicit association tests and was sent to all eligible residents (N = 185 internal medicine and 116 psychiatry). Participation was voluntary and no incentives were offered.
Implicit Attitude Measures
The purpose of the Implicit Association Test (IAT) 20 is to reveal automatic, unconscious associations between particular concepts (e.g., depression) and different labels (e.g., bad) by measuring reaction times during a sorting task (for a more detailed description of the IAT procedure, see Greenwald and Binaji 20 ). Four IATs were created for the purpose of this study based on the work of Monteith.
11 These IATs were designed to assess the extent to which residents associated a patient's condition of depression with the affective valence of the condition (good/bad) (IAT 1), the controllability of the condition (IAT 2), the etiology of the condition (IAT 3), and the temporal stability of the condition (IAT 4). Table 1 contains the labels that were used in each IAT.
Each IAT was scored by combining the response latencies for each combination of categories into an IAT score that can range from -2 to 2. The IAT score is essentially a measure of the effect size between response latencies to different sets of stimuli. 21 The assumption behind this scoring is that faster reaction times to one pairing compared to the other reflect an automatic preference for that pairing and thus an implicit association between the two concepts.. Scores of greater magnitude (whether positive or negative) represent a stronger association. In our study, a positive IAT score associated 
Data Collection
Residents were sent an email requesting that they participate in the study. The IAT's were hosted by Project Implicit's R website and residents had to participate using a desk top computer. The tests could not be done from a phone or tablet. Participation was voluntary and no demographic data were collected to ensure anonymity.
Data Analysis
Computation of the IAT scores for each of the four tests was done by Project Implicit R , based on an algorithm developed by Greenwald, Nosek, and Banaji. 22 One-sample t tests were computed to determine whether mean IAT scores within each type of residency differed significantly from zero, and independent samples t tests were used to determine whether the two residencies differed significantly from each other by mean IAT scores. Cohen's d effect sizes were calculated for all inferential statistics.
RESULTS
Of the 185 internal medicine and 116 psychiatry residents invited to participate, 51 (28%) and 35 (30%) respectively completed the study. For each IAT, any individual with an error rate of more than 40% or unusually fast (10% or more of responses < 300 ms) or slow (10% or more of responses > 2000 ms) response times was excluded from analyses. 23 This resulted in the removal of 20 participants from IAT 1, 27 participants from IATs 2 and 3, and 14 participants from IAT 4. By using the more stringent criteria for inclusion, we only included people who completed the task appropriately. Our data was analyzed with and without those outliers and the results were the same, but with the excluded participants, the standard deviations were smaller and the results stronger. The results of all IATs are summarized in Figure 1 .
For the IAT that measured the association of attitudes, positive or negative, with physical illness and depression (IAT 1), 39 internal medicine residents and 26 psychiatry residents were included in the analysis. Compared to a score of zero (representing no association), internal medicine residents showed a significant association of depression with Bnegative words^(M = .37, SD = .39, t(38) = 6.01, p < .001, 95% CI . For the IAT that measured associations of depression and physical illness with biological or psychological etiology, 30 internal medicine residents and 20 psychiatry residents were included. There was no significant difference between the two groups of residents (t(48) = 1.36, p = .18, Cohen's d = .51), and both significantly associated physical illness with Bbiologicalâ nd depression with Bpsychological^etiologies (internal medicine M = .51, SD = .41, t(29) = 6.91, p < .001, 95% CI .36 to .66, Cohen's d = 1.24 and psychiatry M = .36, SD = .08, t(19) = 4.79, p < .001, 95% CI .20 to .52, Cohen's d = 4.5).
For the IAT that looked at associations between depression and physical illness and the permanence of the condition, 38 internal medicine residents and 27 psychiatry residents were included. The two groups of residents did not differ significantly on this IAT (t(63) = 1.47, p = .15, Cohen's d = .37); however, internal medicine residents did show a significant association between physical illness with permanence/ depression with temporariness (M = .16, SD = .33, t(37) = 2.94, p = .006, 95% CI .05 to .27, Cohen's d = .48) while psychiatry residents showed no such association (M = .03, SD = .37, t(26) = .44, p = .67, 95% CI − .11 to .18, Cohen's d = .08).
DISCUSSION
Our findings as they relate to psychiatry residents are similar to the work of Dabby, 16 who measured implicit attitudes towards people with mental illness. Practicing psychiatrists and psychiatry residents in that study did not differ from each other and their mean IAT scores did not demonstrate a meaningful effect size. Although there have been reports of mental health personnel, and psychiatrists in particular, harboring explicitly stigmatizing attitudes towards people with mental illness, including depression, 24, 25 there was no evidence of it when measured implicitly in our study. Personality assessments of people who go into psychiatry have demonstrated a higher degree of openness (defined as an attentiveness to inner feelings, intellectual curiosity and independence of judgment) 26 and compassion 27 which could help explain the lack of automatic bias towards depression we found in this study.
In a unique contribution to the literature, our study showed that our internal medicine residents demonstrated an automatic preference in all four of the IAT's, though to varying degrees. They associated depression with negative words and a psychologic etiology, as well as with being uncontrollable and temporary. The first IAT measured negative and positive attitudes towards depression, and the association of negative words with depression is clearly undesirable. However, the concepts of controllability, permanence, and etiology (IAT's 2, 3, and 4) don't necessarily convey a negative judgment. The fact that internal medicine residents see the condition of depression as a temporary state could be interpreted to convey hope, while the fact that they see it as uncontrollable could be a reflection on their own sense of impotence at knowing how to appropriately treat it, rather than a reflection on or judgment of the patients. The concept that both groups agreed on was their shared interpretation of depression as more psychological than biological in its etiology which suggests perhaps their beliefs about depression as a reflection of the mind, rather than the brain.
At this point, it is unknown whether the implicit biases found in internal medicine residents in this small pilot study are generalizable outside of the studied population. There is no evidence from other studies with which to compare these results. Furthermore, our study does not shed light on whether or not these biases may impact clinical care decisions. Indeed, there is often little correlation between people's explicit attitudes or behaviors and their implicit attitudes. 11 On the other hand, some evidence does suggest that implicit attitudes (or biases) can correlate with potential differences in care. 28 However, our study does not make this link, and our findings could be explained in part by the participants' level of discomfort with a condition they do not feel competent to assess and treat. More work should be done before drawing conclusions as to the meaning and impact of these findings. However, as reported, the unconscious attitudes demonstrated in this study may contribute to the perceived stigma some patients report when trying to access health care 29 and the perception by some patients that they should not disclose their depressive symptoms to primary care providers. 30 Future research should investigate both the prevalence and effects of automatic attitudes towards depression in the primary care setting. Also, investigation into ways to minimize the effects of implicit biases should be explored and interventions piloted. Residency programs could consider adding training to their curricula about implicit biases and their potential effect on patients. Although education alone is insufficient to change implicit attitudes, awareness can help one overcome the potential for bias in decision making. 28 We had results from three different programs of each specialty in two different states, but the limitation of low response rates reduced generalizability. The study should therefore be viewed as a pilot that opens the discussion about implicit attitudes, but conclusions or generalizability of the findings are not possible at this time.
In summary, this is the first study to look at internal medicine resident implicit attitudes towards depression, and comparing those implicit attitudes between internal medicine residents and psychiatry residents. Differences between specialties were found; however, more work needs to be done to confirm these differences and to explore the impact of these differences on the provision of clinical care.
